Best 

Available 

Copy 


•  •• 


AD-A282  267  NTAT(0N  PAGE 

1HH1HIBI  STATION  PAGfc 

form  Approved 

OAM  NO  0704-01$$ 

1 RHI Hi  BUM  HU  HI  HH  tlM  to  |«M  1  hem  $m  rtpQQM.  nvtxblm  Mu  Umt  let  tmiewltm  muiucuont. MJCdMAf  tumm  4tu  Kilim 

lirailW  r»y*w.«\a  tht  at  mlormMiOB  Sent  wimi  ri|ir»i.  ttS,  hirtw  wn»  et  toy  eOm  »W(I  el  «M» 

bureau.  lo  ¥V«sbiba>BA  Haaequantn  ientcn.  Okockxm*  for  mleimeuom  Opomwo  W  hepom.  I2IS  Mlienon 
...  .  _ _ _ _  QWkt or Muigiwm  mb lu«e»i. Pieerwcrt  heimuen Nona 0m$ IHL WeMepien.  PC  mai 

1 1.  AGENCY  USE  ONLY  (Leave  bisnk )  1 2.  REPORT  DATE  1 3.  REPORT  TYPE  AND  OATES  COVERED 

|  1  6  July  1994  |  Summary  01  June  93  -  31  May  94 

4.  TITLE  AND  SUBTITLE 

Thermoacoustic  Pin  Stacks 

S.  FUNDING  NUMBERS 

PE  61153N 

G  N0001493WR24062 
N0001494WR23044 

TA  3126978 

8.  AUTHORS) 

Robert  M.  Keolian 

7.  PERFORMING  ORGANIZATION  NAME(S)  ANO  ADORESS(ES) 

Naval  Postgraduate  School 

Department  of  Physics,  Code  PH/Kn 

Monterey,  CA  93943-5117 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING /MONITORING  AGENCY  NAMEfSi  ANO  ADORESS(ES) 

Office  of  Naval  Research  ^ 

ONR  331  \  f 

800  North  Quincy  Street  V  A  % 

Arlington,  VA  22217-5660  t  ^  ^ 

10.  SPONSORING  /  MONITORING  ''3 
AGENCY  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

ONR  Annual  Summary  Report 

12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT  ^ 

Approved  for  public  release: 

Distribution  unlimited 

_ _ 1 

94-22475 

ilium 
_ _ 1 

1 11.  ABSTRACT  (Maximum  200  words)  | 

The  construction  and  testing  of  a  new  stack  geometry  for  thermoacoustic  engines, 
called  a  "pin  stack,"  has  been  started.  The  stack  is  at  the  heart  of  a  class 
of  heat  engines  that  use  sound  to  deliver  refrigeration,  or  use  a  temperature 
difference  to  generate  sound.  Calculations  show  that  the  pin  stack  should  make 
useful  improvements  in  engine  efficiency.  About  2000  wires  will  be  hand  sewn  in 
a  hexagonal  lattice  beteen  the  hot  and  cold  heat  exchangers  in  a  sound  source  using 
low  pressure  neon  gas  between  300  K  and  77  K. 


inspected 


8 


14.  SUBJECT  TERMS 

Thermoacoustics,  refrigeration,  acoustic  source,  heat  pump 


IS.  NUMBER  OF  PAGES 

2 


16  PRICE  CODE 


17. 


SECURITY  CLASSIFICATION 
OF  REPORT 


UNCLASSIFIED 


18.  SECURITY  CLASSIFICATION 
OF  THIS  PAGE 

UNCLASSIFIED 


19.  SECURITY  CLASSIFICATION 
OF  ABSTRACT 

UNCLASSIFIED 


20.  LIMITATION  OF  ABSTRACT 


NSN  7540-01- 280-5500 


94  7  18  018 


Standard  Form  298  (Rev  2-89) 

Pfncnbeb  by  ANSI  Sib  DSD 
102 


ONR  Annual  Summary  Report 
Thermoacoustic  Pin  Stacks 
N0001493VVR24062,  N0001494WR23044 
July  1994 

Robert  M.  Keolian,  PI 


Submitted  to:  DR  LOGAN  E  HARGROVE  ONR  331 

OFFICE  OF  NAVAL  RESEARCH 
800  NORTH  QUINCY  STREET 
ARLINGTON  VA  2217-5660 


Description  of  Project 

The  primary  objective  of  this  research  is  to  construct  and  test  "pin  stacks."  It  is  hoped 
that  this  new  stack  geometry  will  improve  the  efficiency  of  thermoacoustically  based 
refrigerators,  heat  pumps  and  prime  movers.  Secondary  objectives  include  the  exploration  of 
the  desirability  and  practicality  of  fractal  heat  exchanger  designs  and  of  parametric  sound 
sources. 


Approaches  Taken: 

A  comparison  of  die  pin  stack  geometry  with  the  conventional  rolled  geometry  will  be 
made  in  a  modular  prime  mover  test  rig  which  uses  low  pressure  neon  gas  straddling  room  and 
liquid  nitrogen  temperatures.  The  stack  will  be  constructed  by  hand  sewing  a  wire  back  and 
forth  about  2000  times  between  the  hot  and  cold  heat  exchangers.  A  small  acoustic  driver  will 
be  added  to  die  rig  to  allow  us  to  measure  the  quality  factor  Q  below  onset  as  a  function  of  neon 
pressure.  The  performance  of  toe  pin  stack  will  also  be  compared  to  the  theory  for  pin  stacks, 
developed  by  Greg  Swift  of  Los  Alamos  National  Laboratory,  as  incorporated  in  toe  program 
DeltaE. 


Accomplishments  Completed: 

The  program  DeltaE  has  been  run  with  the  conventional  rolled  stack  geometry  used  in 
previous  experiments  on  this  rig,  in  order  to  make  sure  that  we  can  get  toe  program  to  agree 
with  experiment  Also,  a  series  of  DeltaE  runs  using  pin  stacks  has  been  made  to  increase  our 
understanding  of  pin  stacks  and  to  optimize  toe  test  stack's  dimensions.  A  wire  size  of  75 
microns  with  a  spacing  of  750  microns,  in  a  nearly  hexagonal  lattice  pattern  fitting  nicely  on  the 
heat  exchangers,  has  been  selected.  Parts  are  now  being  machined  in  preparation  for  toe  sewing 
of  the  stack. 

The  secondary  objectives  of  fractal  heat  exchangers  and  parametric  drives  have  not 
been  pursued  extensively. 
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